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EXTSSMAI. MIRROR fOR MOTOR VBHICLBS 
Baefcgroimd og fehm T>nrtnttftn 
The invention is generally related to an external 
mirror £or notor vehicles, especially for trucks or 
buses. The invention is nore particularly related to 
an external nirror having unitary boosiz^ design to 
vhich various elements axe readily secured. 

External mirrors o£ various constructions have 
been made. Typically, external mirrors ^rtf-i^if^ » 
hotising integrated with a vehicle body in some way, a 
mirror plate, and a swivelling meehaaism inserted 
between the mirror plate and the housing for 
positioning and securing the mirror plate in an 
adjustable manner relative to the housing. The housing 
is typically an injection molded part made of heavy 
plastic, ^diieh is generally shaped as a trou^, to 
whicih mirror elements are installed ov^ corresponding 
mounting points. In order to provide the housing with 
necessary stability, expensive ribs and reinf oreementB 

are necessary. Koreover, the mounting points for 

instance, screw collets, entry borings, and the like — 
are installed for additional mirror parts by of 
relatively costly molding tool work on the housixig. 

For large trucks and bus mirrors, very often 
tubular or plate designs are eoployed for the sv^port 
means of the external mirrors, whi^ are directly 
integrated %rith the mirrc»r l;oi<?«r «txtending from the 
vehicle bodbr (see, for example, HP d 590 sio Al> . The 
housing serves in this ease only not as a cover for the 
back side of the mirror plate and the swivelling 
mechanism, but also as an ateo^namie sheathing for the 
external mirror. 8udi designs are extremely e3q>ensive 
and heavy. 

Knoim multiple unit mirrors eoploy a coo^lex 
grating type tube design, upon which the housing is 
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Singly set as a sheathing thereover. The mirror ie 
thus weighty and can only he produced at a high «st 
in particular, the ,«,ldi„g equip^nt for the production 
Of the Sheathing portion is very conplex and hence 
expensive. 

It is accordingly an object of the invention to 
provide an external mirror addressing and solving the 
above drawbacks and others of the prior art. 

It is an additional object of the invention to 
create an external mirror that is sitrple and 
inexpensive to manufacture and assemble, and a 
corresponding method of assembling the external mirror 

It is another object of the invention to provide a 
mirror that is stable and resistant to vibration 
THese objects and others are achieved by the 
features and corresponding method steps described and 
explained below. The invention provides a housing that 
IS a self supporting, integral shaped piece from a 
single foam core with a reinforcing layer that covers 
the core. The invention provides a simple manufacture, 
high shape stability, minimum vibration sensitivity 
and low weight. Very corr5>lex basic housing shapes can 
be made, as well as very large housings. These 
advantages will be discussed in detail below with 
reference to particular preferred embodiments. 

Polyurethane material has been selected as a 
preferred plastic substance for the foam core and the 
reinforcing layer which is applied thereon, it 
suffices for the installation of the mirrors and for 
the related swivelling mechanism, generally, to allow 
for a basin shaped reception recess in the housing. m 
this design, the mirror plate is installed with the 
swivelling mechanism and, for example, affixed to the 
housing for a long term period by plastic tapping 
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screws or an appropriate adheeivQ. Special screw 
collets or penetrating borings, as used in conventional 
devices « aire not necessary, substantially reducing the 
technical forming process. 

Due to tiru f i.' ling of the housing by foam 
material, it possible, even durixig the formation of 
the housing, to eiift>ed within the foam core, for 
instance, fittings for the attachment of the housing on 
to the body^ cf the motor vehicle, holder bases for the 
fastening of the swivelling medianism to the housing, 
and cable and/or enpty tubing for the electrical 
system, the positioning control, and the heating of 
the mirror plates. This too reduces the amount of the 
production costs f «: the external i«d rr*""' itself and the 
ea^ense of the final mountii^ on the vehicle. The 
hnnistng can aXso be penetrated by an opening through j 
the foam core, so thaft the housing is mountable on a 
retaining arm for the mirror. ( 

The multiple unit mirror embodiment according to 
the present invention includes a self supporting 
housix^, %d^ch not only serves as the si^port 
structure, but also as the sheathint- of the mirror 
plates within the respective swivelling tsschanism. The 
housing can be made with a relatively slsple m^i^y-in g 
set up, %dierefay the iHoldinjgr costs are substantially 
reduced. Because of its integral structure nnd the 
stability of shape along with low response to vibration 
provided by the integral structure, the corresponding 
multiple unit mirror is well-suited for use on vehicles 
such as busses. 

Further features, details, and ad\rantages of the 
invention can be inferred from the following 
description in %diich preferred embodiments of the 
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invention are discussed with reference to the following 
figures: 

Fig, 1 is a side view of the external mirror 
according to a first embodiment of the invention. 
5 Pig. 2 is a horizontal section through the mirror 

along line II -II of Pig. 1. 

Fig. 3 is a longitudinal section through a 
mult iple unit mirror according to a second embodiment 
of the invention. 

10 Detailed Deseritation of the Prr^£^^^i F^ bodimants 

Reference will now be made in detail to the 
presently preferred embodiments of the invention, one 
or more examples of which are illustrated in the 
accompanying drawings. 

15 The exterior mirror presented in Pigs. 1 and 2 

includes a housing 1, the outside contour of which 
exhibits the convexly cambered profile common to truck 
mirrors . The housing 1 is designed as a self 
supporting, integrally shaped piece, which is made out 

2 0 of a one-piece foam core 2 and a reinforcing layer 3 

which totally envelopes the foam core 2, The foam core 
2, which is preferably a polyurethane substance, is 
expressed out of an appropriate molding apparatus, and 
subsequently the reinforcing layer 3 (also preferably 

25 polyurethane) is sprayed thereon. The reinforcing 

layer 3 congeals into a smooth outer skin of a few 
millimeters thickness, which, together with the foam 
core 2, lends the necessary stability to the housing 
and makes it weather resistant. At the same time, the 

30 reinforcing layer 3 can be lacquered or painted to 

conform with the outer color of the vehicle which is 
being provided with the mirror. The foam core 2 and 
the reinforcing layer 3 are preferably comprised of 
polyurethane substances which can be easily chosen by 

35 persons skilled in the art- 
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As is pareleulaxly mada clear In Pig. 2, the 
iLOttsltt? 1 Includes on side 4. vhich Is tuned away Crooi 
the direction o£ travel 'W,' a receiving recess 5 
having an opening 6 In vhich the mirror plate 7 is 
installed with an all-around clearance "a" £ron the 
stiffening sur£ac« of collar 8 of the housing which 
lines the recess S. The nirror plate 7 is affixed to a 
plate shaded mirror carrier 9« for exai^le. by 
mechanically locking or securing with adhesive. The 
mirror cairrier 9 is fastened to a holding plate 11 by a 
elaiBping connection, aa is described in the German 
Patent Application P .43 03 950.7 (which corresponds to 
U.S. Patent ^^plication 8er. Mb. 08/245.952). ihe 
holding plate is bound to the housing l by means of a 
swivelling mechanism denoted generally ^12, whereby 
the mirror plate 7 dLs installed in the housing 1 in a 
swlvelable manner. 

"Oift swivelling mechanism 12 is designed as a ball 
joint. Whereby a bearing shell 13 of the ball joint is 
iategzally formed as part of a so^et piece l«. A side 
wail portion 15 of the socdcet piece ^±4 edct^ds from the 
bea ri n g shall 13 with a conical frusfcum shape that 
terminates in a ring sh^ped^ encircling collar 16. As 
shown in Pig. 2. the collar 1$ and the adjacent 
portions of vails 15 of the sodcet 14 are enbedded 
within the foam cock 2 of the bousing 1, whereby a firm 
eoanection between the socket 14 and the housing l is 
adaieved. The foam material, in this arrangea^ntr 
eoopletely fills the inner volume of the socket 14. 

The bearing shell 13 includes in its one-piece 
eonstxuetion a centrally located, axially protruding 
threaded sheath 17 within which a securing screw 18 
holds a thrust bearing cap 19 in place on the end of 
the threaded sheath 17. zn the interior oC the thrust 
bearing cap 19 is coopressed a spring 20, which acts 
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against a spherical segment shaped detent element 21 in 
the direction of the bearing shell 13 of the swivelling 
mechanism 12. Between the detent element 21 and the 
bearing shell 13 is a hemispherical opposed bearing 
5 shell 22 fitted on the holding plate 11 for the mirror 

holder 9. The opposed bearing shell 22 includes a 
central opening 23 through which, with some play, the 
threaded sheath 17 penetrates. 

As may further be made clear from Pig. 2, the 

10 housing 1 includes a vertical opening 24 extending 

through the housing by means of which the housing 1 can 
be raoxinted on a tubular holding arm 25. The housing 1 
can be stably bound to the holding arm 25 by screws 
which are not shown, 

15 The exterior mirror depicted in Pig. 3 is designed 

as a multiple unit mirror, the housing 1» of which runs 
in a somewhat quarter- circular arc, viewed in a plane 
parallel to the ground, and with substantially vertical 
surfaces (vertical to the drawing plane of Pig, 3) . 

2 0 The housing 1' is made from a foam core 2 and a 

reinforcing layer 3 which envelopes the foam core 2 . 
In the concave inner side 26 of the housing 1' are 
three mirror assemblies 27 arranged next to one another 
covering some 2/3 of the length of the arc of the 
25 housing 1». Extending from this section, called the 

"mirror ssone 28," of the housing 1' is found an 
Mchoring segn^^ the end 30 of which, i.e. the end 

of the exterior mirror^ is affixed to a bus. To make 
clear this installation of the exterior mirror on the 

3 0 bus, the latter is indicated by dotted lines, whereby 

in Pig. 3 the forward roof end 31, the so-called A- 
column 32 of the bus body, and the front pane 33 are 
recognizable. 

The mirror assemblies 27 are placed once again in 
35 the respective receiving recess 5 in the housing 1 » . 
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Each mirror aaaeobly 27 ixxcludaa avivelliag nodulea 34 
held raapectively la place on the Ixmeenost vail 3S o£ 
the recess S by means o£ plastic self tapping screws 
35. The svivelling modules 34 are of eomreational 
constructioa aqd possess integrated swivalling motors. 
On the side of the swivelling nodule 34 remote from the 
back plate 35, a holding plate is installed as before, 
upon which the mirror carrier 9 of the mirror plate 7* 
is fastened by means of the mentioned clasping 
conneetion lo. Ihe mirror plates 7 lie again in the 
area of the opening 6 off the receiving recess 5. 

In the anchoring segment 29 of the housing X*, a 
gable shaped fitting base 37 is eoJbeJded in the Eom^ 
core 2 of the housing 1«, whereby an anaaoriag plate of 
the fitting base 37 is enveloped by the foam core 2 on 
all sides, and by means of the openings 39 is 
penetrated by the foam core 3. m this way, an 
intimate connection between the fitting base 37 and the 
foam con 2 is achieved. Extending from an. ancho|^ng_ 
j>late^ are two side bars 40, 41. which arer^urrounded 
by the foam core on the outer surfaces. Between the 
opposing inner sides of bars 40, 41, the foam core is 
excised (cut-out 43) so that tb» two side bars 40. 41 
of the fitting base 37 can be pushed on to a support 
^^raciket 42 on the forward roof end 31 of the bus body 
and subsequently affixed this with screws. Thus, a 
siaple yet stable securement of the external mirror to 
the bo^ is guaranteed. 

Am is further made clear from Pig. 3, in the foam 
core 2 of the housing 1», enp^ tubes 44 made of thin, 
stable shaped hose are esibedded, which generally run 
from the cutout 43 to the receptacle recesses 5 «^th 
the terminal end ^ening in the area of the back plate 
35. Electrical power lines and control cables can be 
run throu^ these tubes 44 to serve the swivelling 
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^6 provided. Again the wiring Of these electrical 
components can be carried out with ease. As an 
alternative, the cables can be embedded directly in the 
foam core 2 by laying the cables in the molding 
equipment • 

It should be apparent to those skilled in the art 
that various modifications and variations can be made 
xn the present invention without departing from the 
scope and spirit of the invention, it is intended that 
the present invention includes such modifications and 
variations as come within the scope of the appended 
claims and their equivalents. 
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1. An external mirror for vkotor vehicles 
conprlaings 

a housing Including a one-pisce foam core and a 
reinforcing layer enveloping the core/ 
at least one mirror plate/ and 

a swivelling mechanism secured to the mirror plate 
and embedded within the core of the ho^islnj for w^vably 
positioning the mirror plate relative to the housiztg. 

a. An exterxial mirror as recited in claim 1, 
tAiereln the core and the reinforcing layer include 
polyurethane . 

3. An external mirror as recited in claim 1, 
- wherein the hous i ng includes at least one recess in 
i^ch the mirror plate and the swivelling mechanism are 
secured* 

4* An external mirror as recited in claim 1, 
further including a fitting piece eadbedded in the core 
for securing the housing to the vehicle. - 

5. An external mirror as recited in claim X, 
whereijn the c or e of the housing defines an opening 
extending therethzou^, the mirror further including an 
arm extending through the opening for attaching the 
mirror to the vehicle* 

€. An external mirror as recited in claim X» 
%diereia the swivelling merhenlsm includes a socket 
portion embedded in the core and a bearing shell 
portion plvotably secured to the socltet portion and 
fixedly secured to the mirror plate. 

7. An external mirror according to claim 1, 
further including tubing for receiving cables for 
controlling functions of the mirror plate embedded 
within the* core. 
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8, An external mirror according to claim 1, 
further including cables for controlling functions of 
the mirror plate embedded within the core . 

9. An external mirror according to claim 1, 
wherein the at least one mirror plate includes a 
plurality of mirror plates and the external mirror 
includes a plurality of swivelling mechanisms 
respectively connected, the housing including a concave 
interior in which the mirror plates and swivelling 
mechsLnisms are arrsuiged. 



^jLO^ A method for manufacturing an external mirror 
for vehicles conqprising the steps of s 
molding a housing; 

embedding at least one swivelling mechanism in the 
housing during the molding step; and 

attaching a mirror plate to the swivelling 
mechanism. 

11. A method as recited in claim 10, wherein the 
molding step includes the sub-steps of: 

molding a core; and 

applying a reinforcing layer to a surface of the 

core. 

12. A method as recited in claim 10, further 
including the step of embedding a fitting piece for 
securing the mirror to the vehicle in the housing 
during the molding step. 

13. A method as recited in claim 10, wherein the 
molding step includes providing an opening extending 
through the housing for receiving a bar for securing 
the mirror to the vehicle. 

14. A method as recited in claim 10, wherein the 
embedding step includes the sub-steps of: 

embedding a socket portion of the swivelling 
mechanism in the housing; and 
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securing a bearing shell portion of the swivelling 
mechanism to the socket jmrtion. 

15. A method as recited in claiQ lo, further 
including the step of enrhedding tubing in the housing 
for receiving cables for controlling functions of the 
mirror plate. 

16. A m et h od as recited in claia 15, further 
Inrl i iding the step of placingi the cables in the tubing. 

17* A Mthod as recited in claia 10, further 
Including the step of eobedding cables in the housing 
for controlling functions of the mirror plate. 

18 • A method as recited in claim 10, vherein the 
rmhaddlng st^ includes eobedding a pluxality of 
swivelling mechanisms, and the ettarhing step includes 
attaching a plurality of siirror plates, a re^ective 
one of the mirror plates being attached to a respective 
one of the swivelling mechanli 
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